The most important side effect of addictive drugs is their interaction with the nervous system so that soon after taking the drug the neurons' connections in the nervous system are addicted to receiving the drugs frequently. The aim of this study was to determine the effect of memory reinforcement by cholinergic agonist and music on creating morphine dependency.
Introduction
Memory and learning are one of the most developed mechanisms of the human nervous system. Previous studies have shown that the activity of brain cholinergic systems plays a key role in the memory and learning processes (1) (2) . The destruction of hippocampus, which is rich in cholinergic neurons, has many side effects on the long-term memory of animals. Administering the drugs which strengthen the production of acetylcholine decreases the side-effects and relatively enhances the memory (1) . Researchers believe that Muscarinic receptor inhibitors lead to memory attenuation (3) . Donepezil, which is an acetylcholinesterase inhibitor in the central nervous system, can help treat Alzheimer's disease (4) . Meanwhile, music has a considerable impact on memory as an effective factor on positive and negative motivations (5) . Morphine and its derivatives, which are called opioids as a whole, decrease ability to respond to stimulants by weakening the central nervous system and considerably alter moods and reduce anxiety. The drugs take effect by binding to opioid receptors (6) . Nowadays, the drugs are being abused to a large extent. Morphine and other narcotics are taken as a powerful motivating source, and their use causes one to develop an uncontrollable desire for drug abuse (7). These drugs extremely stimulate the brain's reward systems including dopaminergic mesolimbic. In fact, the medicinal trance caused by the drugs extremely activates that part of the central nervous system (8) . The more you use the drugs, the more resistant become the brain's joy systems to stimulation until they return to their normal condition. Therefore, to achieve joy, there is no other way but to increase their use (9) . Opioids strengthen the dopaminergic mesolimbic reward system that causes addiction memory (10) . Conditioning is some sort of learning through association that appears in two totally different forms: classic and operant and it is one of the simplest types of learning (11) . Conditioned place preference is one of the most common methods used to assess the preference of environmental stimulants by animals and is usually followed by positive or negative rewards (12) . Researchers believe that the most important pathophysiological process in addiction is the interaction between the nervous system and the drugs. They are trying to find out physiological relationships which would explain the swift effect of such compounds on the nervous system and also frequent and prolonged need of the system for drugs and even after quitting the consumption of drugs. The present study aimed to compare the effect of memory improvement using a cholinergic system agonist with music in causing dependency on morphine. The method used in this research is Conditioned Place Preference in adult male Syrian mice.
Materials and Methods
This research is an experimental study that was conducted in 2011 in cooperation with the Biology Department of Islamic Azad University, Fars Science and Research Branch. Previously, few researches had been conducted on the effect of music on nervous system and neurobiology and they mainly studied young adult mice (13) . The present study worked on 110 young adult male Syrian mice weighting 30 to 35 grams and the mean age of 90 days (the age of a young adult mouse) (14) . The animals were divided into 11 groups of ten mice including the control, sham, experimental group treated by morphine, donepezil, morphine+donepezil, fast music, relaxing music1, relaxing music2, morphine+ fast music, morphine+ relaxing music1 and morphine+ relaxing music2. "Taxi Girl" song with a bit rate of 256kbps and music rate of 130 was used as fast music; "Love Rain" song with a bit rate of 96kbps and music rate of 70 as relaxing music 1; and "Alone in Rain" song with a bit rate of 128kpbs and music rate of 80 as relaxing music 2. The research protocol was in accordance with the international law for protection and welfare of animals and it was approved by the ethics committee of the university. The drugs used during the research, namely morphine and donpenzil, were respectively bought from Iran Daru and Sobhan Darou pharmaceutical companies and were used as solution in distilled water. To conduct the Preference Conditioned Place we used a 15x37x15cm glass box, which was divided into two separate parts with a central aisle. The two parts were connected to each other by guillotine windows. The wall and floor of each section were pained white and other parts were black. The preconditioning stage lasted for one day. At the stage, each animal was put in a black or white section of the box for 10 minutes. This was while the guillotine windows were removed and the animal had access to both parts of the box during the 10 minutes. Usually, the mice did not show any preference at the stage. They spent 50 percent of their time in the black parts and the remaining 50 percent in the white parts. If a mouse remained more than 90 percent in one part, it was excluded from the study. In the conditioning stage which lasted for 8 days, the guillotine windows were closed. Here, we gave sub-dermal shots of distilled water (1 milliliter) to the sham group.
After that the animals were randomly placed in the white or black part of the box. Then, they were subcutaneously administered morphine (10/mg/kg) in the morphine group. The donepezil group received subcutaneously shots of the drug (2.5/mg/kg). After 15 minutes when the drug had worked out its maximum effect, they were transferred to one section of the box. We first subcutaneously administered donepezil to the morphine+donepezil group and after 15 minutes, they were administered morphine and immediately transferred to one of the sections of the box randomly. No tnemtaert was done in control group. Each experimental group tnemteye deaaert e separately transferred to the one of the section of the box randomly and they were exposed to special music for 30 minutes. The experimental groups of morphine+fast music, morphine+relaxing music1, and morphine+relaxing music2 were separately administered morphine initially and then were immediately transferred to one section of the box randomly and were exposed to the special music for their group. It should be noted that animals put in each color section remained there until the end of the period so that conditioning would take place. Finally, the tendency of the animal for that section was assessed on the day of testing. In the post-conditioning stage or the day of testing including fourth, ninth (one day after last injection), twelfth (four days after last injection), sixteenth (eight days after last day of injection) day, each animal was put in the section for 10 minutes in which it had been left on the day of pre-conditioning. The animal was allowed access to all sections of the box like pre-conditioning day. Then, the time spent by the animal in each section was measured using a chronometer. At the end of the testing period, the data collected from each group were analyzed statistically using SPSS-18 and variance analysis tests Duncan and independent t. The meaningful statistical level of P≤0.05was considered.
Results
The results showed that the mice had spent 248.3±0.57 seconds of the 10 minutes freely in the black section on the day of pre-conditioning and 249.6±0.51 seconds in the white section. This shows that the animals had no special preferences for the black or white sections on the day of preconditioning. Based on statistical results, there was no meaningful difference in the mean time spent by the mice in the desired section between the sham, donepezil, the experimental e tnemteye enaare e by music and the control group on the days of testing and compared to the first day (preconditioning) and also compared to each other ( Table 1 ). The morphine, morphine+donepezil, morphine+relaxing music2, morphine+relaxing music1, and morphine+fast music in the test days compared to the first day (preconditioning) and also compared to control group showed a meaningful increase in the time spent in desired section (P≤0.05). Nor was there a meaningful difference in the mean time spent in the desired section on the day of testing (Table 1 ). Statistical analysis shows that the time animal spent in section paired with stimulus in test days in morphine+donepezil, morphine+fast music, morphine+relaxing music1 group compared to morphine group showed a meaningful decrease (P≤0.05) (table 1).
Discussion
The chronic administration of morphine causes fundamental changes in the central nervous system. This leads to drug-Journal of Jahrom University of Medical Sciences, Vol. 11, No. 1, Spring 2013 59 induced changes in behavior (15) . Many findings show that the nervous reason behind frequent and addiction-style of administrating addictive drugs is due to the long-term memory processes (16) (17) (18) . Morphine administration stimulates dopamine secretion in the dopaminergic neurons of the ventral tegmental route to the prefrontal cortex, nucleus accumbens, frontal lobe of the brain and limbic. By binding to the D1 and D2 dopamine receptor and by activating the cyclic pathway of adenosine monophosphate/protein kinas A, dopamine increases phosphorylation of the adenosine mono-phosphate A glutamate receptor. This then leads to an increase in the activity of the ligand-gated ion channels for calcium, sodium and potassium. Finally, an increase in the synaptic plasticity (19) results in the stimulation of learning the signs related to addictive drugs (20) . Studies showed that galantamine and physostegmine, which are cholinesterase inhibitors like donepezil decrease addiction to smoking through increasing acetylcholine. (21). Our findings show that donepezil decreases the secretion of dopamine from dopaminergic neurons in this area by increasing acetylcholine in the nucleus accumbens (22) . In the ventral tegmental area and substantia nigra, donepezil by inhibiting the nicotinic and muscarinic receptors of acetylcholine on the dopaminergic neurons, negatively regulates their activity and decreases the rewarding effects of addictive drugs (23) . Our statistical findings show that the song "alone in rain" increased the CPP of morphine. According to results of other studies, working memory is stronger in musicians (24) . Previous studies show that music has a marvelous power to influence behavior and motivation in human beings and activates the network of mesolimbic structures involved in the rewarding process (25) . The rewarding and strengthening aspects of listening to pleasing music are caused through increasing the level of dopamine in the ventral tegmental area and nucleus accumbens (26) . Meanwhile, positive motivations and joyful responses of desire for quick learning increase predictive signs and finally leads to rewarding (27) . Therefore, "Alone in Rain" music probably increases morphine CPP as a positive motivation. Our statistical findings also show that "Taxi Girl" and "Love Rain" music decreased morphine CPP. Researchers believe that binding dynorphine to Kappa receptor through inducing negative motivations decreases the activity of dopaminergic neurons and the release of dopamine in the nucleus accumbens, ventral segmental area and the prefrontal cortex (28) . Therefore, these two pieces of music cause unpleasing feelings as a negative motivations and decrease dependency on morphine.
